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RN:  DLAWO01
Test Results:  single X conbination _ conposite
Section |I. Pre-test Conditions
For initial testing, one box was received in new condition, from
Def ense Distribution Region East, Susquehanna West, Container &

Fabri cati on Branch, Mechani csburg, PA

The followi ng identification schema desi gnates the packagi ng speci nen
used for the test(s) indicated.

Speci men No. Test
A stack test
A repetitive-shock vibration test
A flat onto bottom drop test

flat onto top, drop test

flat onto long side, drop test
flat onto short side, drop test
bottom corner, drop test

Section Il. Summary
A. Drop test - 1.8 m(PG 1l solids) PASS
flat onto the top (face 1) PASS
flat onto the bottom (face 3) PASS
flat onto long side (face 4) PASS
flat onto short side (face 6) PASS
bott om corner (5-2-3) PASS
B. Leakproofness test -
restrai ned under water/soap over seans N A
C. Internal pressure test/Hydrostatic pressure test (liqg.) - N A
D. Stacking test - static load, 2,000 | b, 24 hr PASS
E. Vibration standard - repetitive-shock, rotary notion
4.06 Hz., 1 hr PASS
F. Water resistance test (fiberboard box) - N A

G Conpatibility test (lig. in plastics) - N A



RN:.  DLAWO1
Test Results (continued)
Section IIl. D scussion

A. Drop test: 49 CFR §178.603
____cold conditioned (0° F, 72 hr)
X anbient conditions ( ~72° F)

____standard conditions (50% RH & 23° Q)

No. |[Ht. Orientation Resul ts

Al [1.8 m|Flat onto box top (1) Pass/No | eaks/rupture; entire
contents retained

Al [1.8 m|Flat onto box bottom (3) Pass/No | eaks/rupture; entire

contents retained

Al [1.8 m|Flat onto box long side (4 |[Pass/No |eaks/rupture; entire
contents retained

Al 1.8 m|Flat onto box short side (6) |Pass/No |eaks/rupture; entire
contents retained

Al [1.8 m|Diagonally onto bottom Pass/No | eaks/rupture; minor crushing
j oi nt corner (5-2-3) of the 5-2-3 corner; contents
retained conpletely within the box

For each orientation for the drop test, a free fall drop plate, 10 Xx
10, set for 1.8 neters (71 in.), was used. The inpact surface was a
steel plate.

In conducting the drop test, all five drops (flat top, flat bottom
flat long side, flat short side, and bottom corner) were perfornmed on
the sanme configuration. The decision to use the sane contai ner
(configuration) for all five drop orientations was based on the
relatively mninmal damage denonstrated during previous testing of

pl ywood boxes with different inner containers or articles. Five
drops per configuration exceeds 49 CFR 8178. 603 requirenents, as wel
as both UN and ASTM recommendations (i.e., one drop on a side or
corner per box). The use of one configuration for nultiple tests and
drops is DOD policy as stated in DLAD 4145.41/ AR 700- 143/ AFJI 24-
201/ NAVSUPI NST 4030. 55A/ MCO 4030. 40A, Packagi ng of Hazardous
Material. Also per this policy, any failed orientation(s) can be
repeat ed usi ng anot her confi gurati on.

B. Leakproofness test: 49 CFR §178.604



N A.  The | eakproofness test was not conducted on the box, because
t he packaging is not intended for the contai nment of |iquids.

C. Internal Pressure/Hydrostatic Pressure test: 49 CFR 8178.605
N A Testing for the maintenance of internal pressure is not
required for configurations of solids.
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Test Results: Section Il (continued)

D. Stacking test: See 49 CFR 8178. 606.
____standard conditions (23° C & 50% RH)
X anbient conditions (_~72° F)
____high tenperature conditions (104° F)

No. | Length | Type Load/ For ce | Peak Results Stability
For ce Mai nt ai ned?
At |24 hr Stati 2,000 I'b N A | bf Pass Yes
c

A static top load (2,000 | bs) was used for the stack test, because it
could hold the | oad constant for the required 24-hour tinmeframe. The
total top load to be applied was greater than the m ni numrequired
for one box based on the outside box height and the gross packaged
wei ght. The top load was to sinulate a stack of identical packagi ngs
that mi ght be stacked on the packagi ng during transport.

E. Vibration test: See 49 CFR 8178. 608.

No. | Frequency Duration |Results

Al 4.06 Hz 1 hr Pass. No | eakage, rupture, or damage

To be in conpliance with U S. Departnent of Transportation standards
for packagi ngs bearing the United States nark (USA) as a conponent of
t he packaging certification marking (49 CFR 8173.24a(a)(5)), the

vi bration test was perforned, as a nmeans to determ ne capability.

The test was conducted as prescribed by ASTM D 999, nethod A2
(Repetitive Shock Test (Rotary Motion)). The test was run for 1
hour, using the plywod box packaging. The packagi ng was tested
using a 2,000-1b vibration table (rotary notion) that had a 1-inch-
vertical double anplitude (peak-to-peak displacenent) such that the
packagi ng was raised fromthe platformto such a degree that a piece
of steel strapping (1.6 mm could be passed between the bottom of the
package and the platform



F. Water resistance (Cobb Method) test (fiberboard): NA
G Conmpatibility test (plastics packagings only): NA

Note 1. Specinmen A, a packaging consisting of a plywood box with a PPP-B-636 fiberboard
box, 12" x 12" x 12" (ID) inside.
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Test Per sonnel

The personnel who performed the aforenentioned testing, or had a role
in the testing, evaluation, and/or docunentation, as reported herein-

Richard D. LaFave, Sanuel Baroody, Bruce W Sanmson, Tinothy L
Rei mann, James D. Mdtt, and Karen K. Kinsey

Ref er ences

A. Title 49 Code of Federal Regul ations, Parts 106-180,
Spring 2001, current as of 12 Jan 01

B. International Air Transport Associ ati on Dangerous Goods
Regul ati ons, 40th edition, 1 January 1999

C. ASTM D 4919, Specification for Testing of Hazardous Materials
Packagi ngs.

D. ASTM D 999, Standard Method for Vibration Testing of Shipping
Cont ai ners.

E. ASTM D 951, Standard Test Method Water Resistance of Shipping
Cont ai ners by Spray Met hod.

F. TAPPI Standard: T 441 Water Absorptiveness of Sized
(Non- Bi bul ous) Paper and Paperboard (Cobb Test).

G Recommendations on the Transport of Dangerous Goods, sixth
revised edition, United Nations, New York, 1990.



H.  DLAD 4145. 41/ AR 700- 143/ AFJl 24-201/ NAVSUPI NST 4030. 55A/
MCO 4030. 40A, Packagi ng of Hazardous Material, 23 Jul 96

. AFJMAN 24-204/ TM 38- 250/ NAVSUP PUB 505/ MCO P4030. 19G DLAI 4145. 3,
Preparing Hazardous Materials for MIlitary Air Shiprments, 1 Mar 97

Equi prrent
Cali bration
Seri al Expiration
Item Manuf act ur er No. Dat e
2,000-1b vibration table L.A B &@3605 see note
Skaneat el es, NY
30, 000-1 b conpression tester Gaynes Engr. Co. &0950 4/ 02
Franklin Park, IL
rel ease hook Gaynes Engr. Co. 18211-1 N R

Franklin Park, IL

Note. Equipnment is calibrated in accordance with International Safe Transit
Associ ation test equipnent verification requirenents.
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RN:  DLAWO01
Appendi x A
Test Applicability

Pass/fail conclusions were based on the particul ar box specinens,

test loads, and the limted quantities submtted for test.

Extrapol ation to other nmaterials, other manufacturers, other
applications, different inner packagings, container sizes, or |esser
inner quantities is the responsibility of the packagi ng design agency
or applicabl e higher headquarters. Extrapolation of test results
based on | ess than the m ni num recomrended nunber of test specinens
is also the responsibility of the packagi ng desi gn agency or
appl i cabl e hi gher headquarters.

Reference to specification materials has been nmade based either on
the information provided by the requester, the manufacturer, or the
mar ki ngs printed on, attached to, or enbossed on the packagings. It
was not possible to identify the exact conposition of the box
construction material s.

Testing was performed per Title 49 Code of Federal Regul ations.

Performance testing was undertaken and conpleted at the request of an
agency responsi ble for shipment of the dangerous good(s). The

conmpl eti on of successful required perfornmance tests does not, by
itself, authorize the marking and transportation of the dangerous
good(s). Applicable nodal regulations should be consulted concerning
the relationship of performance testing conpleted and t he dangerous
good(s).

The required performance tests are intended to evaluate the

per formance of the packagi ng conponents. The criteria used to

eval uat e packagi ng performance is whether the contents of the
packagi ng are retained within the outer packagi ng, shoul d damage to
t he outer packagi ng occur, and secondly, if any inner packagi ng of
hazardous materials | eaks, ruptures, or is danaged so as to affect
transportation safety. The successful conpletion of the required
tests does not ensure the undamaged delivery or survivability of the
actual commodity/item Separate testing is necessary to assure the
stability of any explosive item

Before a configuration can be certified by the person(s) authorizing
shi pnment, the appropriate packaging for the particul ar hazardous

mat eri al s and node of transportation nust be determ ned, and the
item(s) must be prepared for shipnment per applicable regul ations.

The chosen configuration nust have been performance tested in
accordance with the size, the shape, and the wei ght constraints posed
by the configuration to be certified. The testing reported herein



shoul d not be construed as bl anket certification of any configuration
whi ch sinply uses the performance tested outer box. Packagi ng
par agr aphs apply.
A1
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Appendi x B
Test Data Sheet
Section |I. Test Product
Physical State: X solid _ liquid __ gas __ aerosol
Test Product(s) Used: Five, BA-358U batteries, 9" x 6?" x 4%, 50
Ibs (10 I bs ea); three, BA-270-2 batteries, 7% x 2% x 2%, 8 |Ibs
(2.67 | bs ea)
Amount Per Cont ai ner:
Item Weight-- 58 | bs.

Tare Weight-- 18 |bs.
Gross Wight-- 76 |bs.

Section Il. Test Paraneters
Drop Height: Ref: 49 CFR 8§178.603
X 1.8m 71in. (PGI, IlI, &IIl, SG=1.2 or solids)
_ 1.2 m 47 in. (PGII & IIl, SG =1.2 or solids)
0.8 m 32 in. (PGIII, SG =1.2 or solids)
__ from- _ PGI: SGx 1.5 mx 39.37 in.
___PGII: SGx 1.0 mx 39.37 in.
___PGIIl: SGx 0.67 mx 26.38 in.
St acki ng Wei ght Forrul a Sol ids
Vari abl es | nput s
h hei ght, drum box 15
n # stacked containers XXXXXX 7.87
W gross packagi ng wei ght 76
A  Stacking wei ght XXXXXX 521.12 523

NOTE: A=(n-1)*w
A=applied | oad in pounds
n=(118/h), m ni mum nunber of containers that when stacked, reach a height of 3m
w=maxi mum wei ght of one packed contai ner in pounds
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Appendi x C
Packagi ng Data Sheet
Section |I. Exterior Shipping Container
Packaging Category:  single X conbination _ conposite
UN Type: Plywood boxes (49 CFR 8§178.514) UN Code: 4D

Specification No.: PPP-B-601; Style A, Ceated plywod box wi thout
skids; 17 Ibs.; 12¥% x 12% x 12¥% (1D); 15" x 15" x 15" (QOD)

Manuf acturer: Departnent of Defense, Defense Distribution Region

East Susquehanna, West Contai ner Fabrication Branch, Mechani csburg,

PA 17055

Dat e(s) of Manufacture: March 2001

Cl osure Method: The outer plywood box was seal ed using 8 penny cenent
coated sinkers. The box was then banded with 3 x .023" flat steel
strapping; 2 lengthwi se and 2 girthwi se. (See draw ng)

Static Electricity Protection: NA
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Appendi x C (Conti nued)
Section Il. Interior Packagi ng

Quantity of Inner Containers: One, PPP-B-636 fiberboard box,
12" x 12" x 12" (OD)

Cushioning: NA

Box Specification: ASTM D5118, RSC, Singlewall, Domestic

DLAWO1

Box C osure: Tape, pressure sensitive adhesive, seven strip nethod

Cl osure Specification: PPP-T-60 tape, 2 inch wde
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Dr awi ng

58 LBS OF
PACKAGED SOLIDS
SHALL BE PLACED IN A
FIBERBOARD BOX AND
THEN PACKED AND
CLOSED IN THE WOOD BOX



| TEM

DESCRI PTI ON W01

FI BERBOARD BOX, DOMESTI C, SINGLEWALL, 12 x 12 x 12 I N
(CD)
SEALED WTH PPP-T-60, 2 IN. P/S TAPE, SEVEN STRI P METHOD

2 | PPP-B-601, STYLE A, CLEATED PLYWOOD BOX
12-1/2 x 12-1/2 x 12-1/2 IN. (1D
3 |%x .023 IN. STEEL STRAPPING FLAT, TYPE 1 REGULAR DUTY,

FINFSH A, | AWASTM D 3953, 2 G RTHW SE, 2 LENGIHW SE
BANDS
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Appendi x D (Conti nued)



Photo 1-- View of an enpty PPP-B-601, Style A box and battery | oaded,
donestic fiberboard box.

D2
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Appendi x D (Conti nued)

Photo 2-- PPP-B-601, Style A box |oaded and ready for box closure.
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Appendi x D (Conti nued)

Photo 3-- Condition of PPP-B-601 box after testing.
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